Pyridoxine improves platelet nitric oxide synthase dysfunction induced by advanced glycation end products in vitro.
Advanced glycation end products (AGEs) increase platelet aggregation and suppress vascular nitric oxide (NO) synthase (NOS) activity, and these effects may contribute to the atherothrombotic disease seen in diabetes. The aims of this study were to determine in vitro whether pyridoxine can abrogate the impairment in platelet NOS activity caused by AGEs, and to determine the mechanism by which it does this. Platelet aggregation was measured by Born aggregometry. Intraplatelet cyclic guanosine-3',5'-monophosphate (cGMP, an index of bioactive NO) was measured by radioimmunoassay. Serine-1177-specific phosphorylation of NOS type 3 (NOS-3) and phosphorylation of protein kinase Akt were determined in platelets by Western blotting. Phosphatidylinositol 3-kinase (PI3K) activity in platelets was ascertained by homogeneous time-resolved fluorescence (HTRF) assay. We found that AGE-modified albumin (AGEs) 200 mg/L increased platelet aggregability and decreased intraplatelet cGMP; these effects were largely attenuated by pyridoxine. Western blotting studies revealed that AGEs decreased NOS-3 phosphorylation on serine-1177, increased NOS-3 O-glycosylation, and decreased serine phosphorylation of protein kinase Akt; all of these changes were abrogated by pyridoxine. Direct measurement of PI3K activity in platelets demonstrated that all of the above effects could be attributed to a suppression by AGEs of PI3K activity, which was prevented by co-incubation with pyridoxine. We conclude that pyridoxine is effective in ameliorating the dysfunction of platelet NO signaling in response to AGEs, through improving PI3K activity, and hence downstream Akt phosphorylation and in turn serine-1177 phosphorylation of NOS-3.